Cell-surface events for metallothionein-1 and heme oxygenase-1 regulation by the hemopexin-heme transport system.
A model has been developed for the hemopexin receptor-mediated heme transport system based on iron uptake in yeast. Two steps are required: reduction followed by oxidation by a multi-copper-oxidase. Furthermore, in the hemopexin system, the surface redox events have been linked with gene regulation. The impermeable Cu(I) chelator bathocuproinedisulfonate (BCDS) is shown here to abrogate heme oxygenase-1 (HO-1) mRNA induction by heme-hemopexin. A role for Cu(I) in the regulation of HO-1 and MT-1 (Sung et al., 1999) by hemopexin supports the participation of electron transport processes at the cell surface as does competition by the reductase activator, ferric citrate, which inhibits the induction of MT-1 and HO-1 mRNA by heme-hemopexin. There is a key role for the hemopexin receptor because neither ferric citrate nor iron-transferrin alone regulates MT-1 or HO-1. Cell-surface copper is the first molecule to link the concomitant regulation of HO-1 and MT-1 by the hemopexin receptor. In addition, cytochrome b5 and cytochrome b5 reductase are implicated here in the response of cells to heme-hemopexin. Reduction of one or more electron donors of the reductase and oxidation of the electron acceptor, b5 heme, leads to gene regulation, but only when heme-hemopexin is bound to its receptor. Protein kinase cascades, including JNK, are activated by the hemopexin receptor itself upon ligand binding but are modulated by a Cu(I)-dependent process likely to be heme uptake.